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Jvv BTopan MeiflyHapoftHan KOHipepeHUKH 
OpraHH3au,HM OfoeAHHeHHbix Wm 
wJm no npHMBHeHHH) aroMHOH 3HepmH 
B MHpHbIX U6/IHX 


A/C0MF.15/P/2082 

USSR 

ORIGINAL; RUSSIAN 


He noAMMHT orjiauioHMie ,10 oi^MUHaabHaro cooSmoHMH Ha KoH<|>epeHUMM 


K BOnPOCY o $opmax haxokaehiw ypaha b hekotopux 

yrjmx 


3.A.HeKpacoBa 


3a nocne^Hee AecamneTae b pane cipaH otkputo m pa3BenaHo 
dontuioe KonimeciBo MecxopoxfleHHfl ypaHa b yr/iax h jiwrHmax. OflHa- 
ko Bonpoc o $opuax HaxoacseHHfl b hhx ypaHa ocxaexcn noica HeBURc - 
H6 HHbiu. B onyd/uiKOBaHHoH nwiepaType BucKa3UBa»TCR b ochobhom 

Tpu TOMKH SpGHMfl l 

1. ypaH b yrnax HaxoflMTCfl b Bwne ryMaTOB ypaHHjia mw npyrux 
ypaHO-opraHnqecKwx coenwHeHHH (I) - (8). 

2. ypaH npwcyTCTByeT b ochobhom b $opMe sncneprwpoBaHHbix 
okhchob ( 1,6,9,10). 

3. YpaH b yrjinx HaxoflHTca b "copTHpoBaiiHOK*’ ;jpopMe . 
CTOpOHHHICH HaHHOfl TOMKW 3peHMH paCXOjyiTCB B IipeUCTaBZieHHJJX 

o tom, b Kaxoivi Dime copovipoBaHHUjS ypaH upwcyTCTByeT b yraflx. 

(ii ry MU TO 3 « 0 K/iC JIOB II IT OH OB ) . 

Abtop c rpynnovi cotpjw* >s b TeMeHHe psaa Jiex 3aHHMajicfl wsy- 
H6HH6M BemecTBemioro cocTafla ypaHOHOCHbix yrnefi w ^opua Haxoane - 
huh b mix ypaHa. Kpoiie oxoro, H3yqanHCL nepecnanBaioimiecfl c ym- 
, XjJ mm ypaiioHocHue necHHHKH, odorameHHae odyrnHBinuMiicB pacTWTe/iB hr- 
MH OCTaTKailH M HHpHTOM. Pe3yfflbTaTH 3THX HCCJieflOBaHHR H3aaraiOTCfl 
b HacTonmeM AOKnaae. 

ypan npMcyTCTByeT b pyxax d vfKjpwe codcxBeHHo ypaHOBUx Mwnepa- 
noB , u cocTaBe ypaHcoAepaaHHX MWHepajiou w b TOHKO-AwcnepcHOil mi - 
HepanonmecKH HenwarHOCTMpyeMOn $opwe . 

Cpem-i ypaaoitix MWHepa/ios ycxaHOBJieHHs oxhchh ( nacxypaH, 
qepHb), cyRb^aTU ( qwnnenT, ypaHomuiKT, zejie3HCTbiM cynb&aT ypaHa), 
(J)OC$aTLI (lOpdcpHWT, uOROpOAHU;! 0X6 HHT , ypaMipMT- BO J3,HhIM $oc$ai 
[25 YEAR RE-REVIEWl 
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ypaHMfle h awMOHHfl * ), KapdoHaiu ( uiapiim w denuti, ti/inace He onpe- 
KapdoHaT), cyttiJaT-KapdoHaxn (inpeKHHrepwx), apcenaihi (ypa- 
hociihhmt) h BaHajiaTU (noflMyHwr). 

M 3 ypaHcoaepxamwx unHepa/ios BCTpeqenn: hhmohwt, output, Kao- 

JIWHWT. 

Hawdoaee pacnpocTpaHeHHbiMw MWHepanaMW ypaiia, pa3BHTUMw KaK b 
30He OKHcaeHHfi, xaK w b 30He nepBwqubix pyx, jibjihiotcb okwcjiu ypa- 
Ha - HacTypaH h ypaHOBaa qepub. 

HaciypaH BCTpeqacicB b necqaHHKax w b yrwx. B necqaHmcax on 
npucyTCTByex Jiwujb b cone nepBwqHbix pyj;, b yrjmx xe odHapyraBaexcfl 
KaK Ha rjiydoKnx ropn30Hiax, Tax h b aoHe oicwc/ieHWfl, rxe ero cox- 
paHHocxb odiucHfleicfl 3ainnTHbiM ^eiicTBHeM BK/iiDHaiomero ero opramme- 
CKoro BeuiecTBa. 

OdtiHHo b necqaHHKax HacTypaH Busejweicfi b Bu^e tohkoa BKpan- 
Jie hhoctw B ueMeHTupywneu t^hhhctom BemeciBe hjiw odpa3yeT mohomw- 
HepaxbHue cKonneHUB pasMepou xo 2-3 mm h donee ( pwc. l).XapaKxep- 

Ha npnypoqeHHocTb HacTypaHa k yqacraaM necqaHHKOB, odoraineHHUx 
nwpaxoM ( pwc. 2 ). . 

Ocbobhumh ^opMHMH BbifleneHWB HacTypaHa b yrxax abmiotcb MenKwe $ 
npoKHHKH ( pwc. 3), nenpaBH^BHOM $opMu cKonneHHB w TOincafl BKpan- S 
jib hhoctl, 3anoxHeHwe HaciypaHOM oecphtmx ipeiUHH HadnDjaexcfl ao - 4. 

BonbHo pear. 0 . ^ 

B xex cnyqanx, Korxa OT/ioxeHwe HacTypaHa npowcxoawT b xpeiHH- 
Hax, BunoBHeHHtix odnoMKaMin yr jib, HacTypaH ABnaercB iteMeHTou(puc.4), 
MaCTO HacTypaHa MOXHO BCTpeTWTb B BH60KaX iI)K)3eHa 

(pwc. 5), a TaKKe b HenocpeacTBeiiHofl djiw30CTH k Meraii otkphthm 
T pemHHaM b yrnax. C yaaneHweM ot TpemwKu Ha 0,5-1 uu w ooaee 
KoawqecTBO HacTypaHa yiueHbmaeiCB ao noaHoro ero wcqesHOBeHWB. 

XapaKTepHUMW ocodeHHoeTBMH pacnpeaeaeHHfl HacTypaHa b yranx, 

TaK xe KaK w b necqaHHKax, HB^aioTCfl ero npnypoqeHHocTb k cKonae— 

HWHM impHTa H TeCHEB aCCOUHamifl C rflMHWCTHM BeineciBOM, KOTopoe 
OTnaraaocb oaHOBpeMeHHo c HaciypaHOM b npoiteccc anwrenesa. 

HacxypaH OKaiiM/ifleT nupwTOBue cKonaeHHfl, pacnonaraacb oduqHo 
Ha HeKOTopoK paccxoBHHH ot hhx b yrae. B Tex cnyqaBX, aoraa 
HacTypaH a iwpmt BcxpeqaioTCH b Henocpe^cTBeHHOM KOHTaKxe, niipm 
KoppoflwpyeTCH HaciypaHOM. 

OnwcaHHO MHHepana npwBefleHO b padoTe aBTOpa (ll ). 
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Accouwausifi Haoxypana c r/iHHwcibiii BemecxBOM vrjeex napareHem- 
MecKHM xapaxxep. Kan noica3ann HcejieAOBaHWB noA mhkpockoiiom, Ha - 
dypaH h rnHHHcioe BemeciBO HaxoflBicB b tochom B3anuH0M npopacxa- 
hwm. Hacxypan BHAe/ifieicfl 3 fleet b bwao oneHt ue/iKwx (0,008-0, 001 mm 
h Menee) c<|)epKqecKO , ? mu oicpyrno B tpopuu 3epeH ( puc. 6), HHorAa od- 
pasycinax donee KpynHue ccpepofluxu pa3Mepou ao 0,05 mm ( pnc.7 ). 
MeciaMH HadnioAaKicfl coBMecTHue BUflejieHna HaciypaHa h rnHHKcioro 
BeneCTBa C pWXMHHHO-nOJIOCMaiHM CTpOCHHOM ( PHC. 8 ), CBWfleie /ILCX- 
By»AHM od OAHOBpeMeHHOM HX BblliafleHHH H3 paCIBOpOB B (f)OpMe Konnow- 
AOB. 

MaKpocKonHHecKw HacTypaH HMeex qepHuii iiBer, CMonaHoJi dnecK, 
paKOBHCTHii H3JI0M » yfleAbHblfl BeC ero H3MeHfleTCfl B 3a.BHCHM0CTH OT 
KoniroecTBa npnuecefi opraHwqecKoro BemeciBa ot 3,8 ao 6,8 ( b oi- 
AefltHUx odpaauax ao 8 ). 

Ilofl MHKpociconoM odnaAaeT bhcokhm peAteijioM, CBeinocepuM Lteeiou 
co CAado-dypoBaTUM OTiemcoM; H30iponeHs OTpaacaxentHafl cnocodHocxt 
b hjiothhx BtiAeaeuMBx ao 18, xsepAoext ao 400 kt/mm 2 . 

Pemre 'JOMexpHMecKHM aHa jih3om MMHepana ycxaHOBneHa rpaHei^eHipw- 
poBaHHaB KydHMecKaB pemeiKa c napauexpoM a= 5,38-5,45 A 0 . Ha pwc.9 
upHBOABTCB AedaerpaMua HacTypana. £H(j$)y3Hocib jihhhji Ha Aedaerpaut/ax 
CBHAexe AtcTByex o xoHKO-arperaiHou coctoshmh MMHepana. 

TepMH^ecKaB KpwBan oxjiHHaeicfl ox kphboA HaciypaHa rwflpoxepManb- 
hux MeciopoacAeHHB donee pe3K0 BUpaateHHBM 3K30iepMnqecKMM slxbeKioM 

t o f) A 

=470 3a cnei cropaHHB npwMeceM opraHHMecKoro Bemeci- 
Ba. 

OiBH^KTentHNMH ocodeHHocxBMH cocxaBa uacxypaHa bb abiotch : 

I* IIocTOBHHoe iipHcyxcTBHe opraHOTecKoro BeuiecTBa. 

2. Hammue 3HaHwiejibHux KonuneciB AE 2 0 5 ,Si0 2 , CctO, Mo0 3 

3. IIoBumeHHoe coflepacaHwe 'Th> h TR 

4. OMeHt HH3Koe coAepsaHHe P&. 

B Ka^ecTBe wnniocipauHH npwBOAWM AaHHae xwuHHecKoro aHanw3a 
AByx odpa3moB HaciypaHa ( xadji. I). 

KucAopoflHuii K03iJxJ)HHneHT okmcjiob ypaHa. ; BHAejieHHux M3 yrne3 
h necnaHHKOB, w3Me HBexcB b npeflenax 2,15-2,84, hto cBHAeientciByex 
o Ha/iHHMH b hhx ypaHa c pa3JiHqHo;l cTenentx) oKwcneHHOCTH: ox fio^th 
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HHCTOfl pyOKHCW no qepHM*. 

ypaHQpa/i Mepub otiuwHo ho oc>pa3yei saMexHiix cKon/ieHHM, a 
Bcipe^aeTCfl b BMne tohkhx Ha/ieroB no ipeuiHHau, Macxo bubctb c 
cynb^aTQMM ypaHa, a TUK&e b d h,hg xoHKonwcnepcHoii BKpan /ieHHOCTH b 
r/iviHHCTou ueueHTe necMaHWKOB k b yr/ie, OxMe<jaeTCfi xecHaa acconna- 
UHB MepHM C KaO/IWHHTOM M Me/IbHWKOBWTOM* 

MaKpOCKOIIMMGCKH CKOII/ieHHfl yepHW HMeiOI pdX/IUtj aGM/IHCTblM BH.H» 
qe PHbii1 no nene/ibHO-ceporo auci , nerico pa3naBHMBaioTCfl b nopouiOK. 
non MMKpociconoM b iipoxonBmeM cBexe qepub odHapyKMBaei xoHKoarpe- 
raiHoc cxpoeHHe, cnatio npocBemiBaex, mieex 3e/ieH0Baibifl iibgt. no— 
nwpoBKe He nonnaeTC/i h b no/mpoBaHHux ui/iw^/ax odpasyax c/iatfooxpa- 
scaiomwe ham MaxoBue noBepxHocTH TeMHo-ceporo no nepHoro peia. 
Xwmhhgckkm aHanH30M, nouHMO ypaHa, b hgM ycxaHOBJiGHO 3HaHHT8/ibHoe 
ko jimhgctbo $i0 2 , A2 2 0 5 * M^O h opraHHHecKoro seme- 

cxBa • Hwie npuBonBTCB naHHue uacTimHoro xnunMecKoro aHa/iH3a nep- 
hw(b %)\ 

U $i 0 2 A? 2 0 5 eaO M )0 re 2 0 5 n.nV* 

49,15 6,01 15,91 3,51 1,15 6,75 15,0 

B CBB3H c TeM, Hxo tiojibinafl qacib okhc/iob ypaHa HaxonmcB b 
yrne b Bane to HKonwcnepcHoS BKpan ne hhocth , odHapyseHHe hx 
B 03uoacHo numb npn HajiHHHH bhcokhx KOHpeHTpaiiwfl ypaHa, EcxecxBeu- 
ho, mto b xaKHx yc/ioBwax KOJiHHecTBSHHtie onpene/iGHHB OKHC/IOB ypa- 
Ha npenoTaBnflDT Oontiniie xpynHocrn. C nouonbio MHKpocKona yna/iocb 
ycxaHOBUTB b pa37iHHHUx npodax nuuib ot 1 no 50# ypaHa, naxoname- 
rocH b $opue MHHepajionnecKM nHarHocxwpyeMHX okhc/iob. 

B ae/iax bhhchghhb Bonpoca o tom, b mKOM BHne HaxonHxca 
ocxanbHaa qacxb ypaHa, 3aK/noqeHHaa, b ochobhom, b yniax c paBHO- 
wepHWM pacceHHHUM opy.neHeHaeu, <5 h/ih npoBeneHbi HeKoxopue cneuHanb- 
Hue HccnenoBaHHH. 


Be/IHqHHU KHC/IOponHaX BO8$$Hm!eBT0B HB/IBIDTCfl no HeKOTO- 
poii CTeneHH yc/iOBHUMH, TaK KaK onpene/iaHHe conep^aHM ye - 
T&pex= h niecTHBaneHTHoro ypaHa b yr/isx hg rapaHinpoBaHo 
OX B03M0KHOM CHCTewaiKyeCKOil OmHdKH, CBH33HH0Ji C BOCCTaHaB— 
/iHBajonMu neacTBHeu opraHWHecKoro BemecxBa, OnHaKo, KaK no- 
sasa/m pe3y/ibxaxH aHann3os ( BbicoKHil khc/iopojibuB KopifiifiHiiKeHT 
okhc/iob ypaHa b Po/ibtuwHCTBe aHa/iw3wpoBaBuiHxcfl npod ) cytuecx- 
Be hhoto BoccxaHOB/ieHKH ypaHa opraHHHecKHM BGmeciBOM b npo- 
necce aHa/iH3a He npoH3om/io, nooxoMy nonyMeHHue naHHue moxho 

CMHTaTb d/IH3KHUH K HCTMHHUM, 

/k • 

riOTepn npM npoKauMBaHHH. 
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B CBA3M c TQM, mo doabuiafi UQCTb okwcbob ypaHa HaXOAWTCf] B 
yrae b BH^e TOHKOflwcnepciioii BKpanaeHHocTw, odnapyaeHwe wx bo3uok~ 

HO BWUIb npM HaJlWMMW BLJCOKHX KOHUQHTpilUW.i ypaHa. ECTeCTB6HH0, MTO 
b TaKwx ycnoBHflx KoawqecTBeHHue onpeneaeHwji okmcbob ypana npefl, - 
CTaBnBDT doabiawe TpyflHOCTW. C noMoutf>» MMKpocKona y^anocb ycTaHo- 
BWTb b pa3nnqHUX npodax numb ot I .no 50# ypaHa, Haxo.pmerocn b 
$ opue MHHGpanorwqecKH itwarHOCTwpyeMbix okwcbob. 

B ixewx BHflCHeHHfl Bonpoca o tom, b kbkom Bwjie HaxojjHTCB ocTaab- 
Hafl qacTb ypana, 3aKJiicmenHafl, b ocuobhom, b yraax c paBHOMepnuu 
pacceHHHbiM opy^eHeHHeu, duaw npoBejotenu HeKOTopue cneuwaabHbie wccae- 
flOBaHWfl. 

Taicwe yrnw dua w tohko w3Meab4eHH w pasjteneHu na ppaKitww b 
xhakoctm Tyae c noMombio cynepEteHTpwipyrw ( cKopocrb ueHipw&ynipo- 
BaHHfl 21 000 odopoiOB b MHHyiy). B BHJteneHHUx Mienux ippaKiwax 
paHTre HOMexpwMGCKMM aHaawaoM yciaHOB/ieHO npwcyTCTBwe HaciypaHa. 

PeHTreHOMeipwqecKOMy aHa«H3y nopepraocb Taxace doabiuoe kobh- 
qecTBO npod pyjioHocHbix. yraeii m Bbiaeaeu jux H 3 hhx (JpaKUwfl, otbw - 
qacmuxcB spyr ot apyra yjienbHbiM Be com w coaepsaHweM ypaHa. Kax no— 
Kaaaaw wccaenoBaHWH, nomw bo Bcex cayqaax, Korfla coaepacaHwe ypana 
b yraax nocTHraao 5 w Btiuie npoijeHTOB ( b tom qwcae h b tukwx yr- 
bbx, b kotopux okhcbu ypaHa MHHepaBorvmecKWMM MeiojuaMH odHapy&e- 
hu He c5ljjiw ) b hhx y craHaBBWBaBacb cTpyKTypa rpaHeueHipupoBaHHoro 
Kyda c napaueTpaMH, OTBeqaromwMw Haciypany. 

Ocodoe BHHMaHwe da bo y,neaeHO vi3yneum 3aBHCHM0CTH coflepacanwa 
ypaHa ot 3obbhocth yrneii h KOnwaecTBa naxoKHiuerocfl b hhx opraHHne- 
cKoro BemecTBa. IUa ororo duno npoBea;eHo H3yqeHHe 24 npod yraefl 
c pa3BMMHHM coflep&aHHeM ypaHa. 

npodu H3MeBbqaBWCb flo 1 uu h paccaaHBaawcb b Taaceabix kwjikocthx 
Ha pa3jiHMHue no yaeabHouy Becy $paKUHH, b kotopux onpe^eBHBHCb 
coaepxaHHe ypaHa h 30BBH0CTb. 3aieu W3 cppaKUWii yaeabHoro Beca 
>1,8 nofl dwiioKynapoM ynaaa jihcb BUCBodo^HBuiwecB H3 yraa MHHepaab- 
Hue npHMecH ( odnoMKW necqaHKKOB, aaeBponwTOB w rawH, 3epHa KBap- 
Qa, nwpHia h ap.), a ocTaBiuwiSca doBee qwciufi yraacTuK MaTepwan 
CHOBa nopeprancH xHiinnecKowy aHanway. B pe3yBbiaie yciaHOBBeHo 

cnesyamee: 

I. Y^eBbHbiti Bee yraeil BapbwpyeT b 3aBHCKM0CTK ot BeavinwHu 3 obl- 
hocth ot 1,3 no 2,2 h BtJiue. YBeBHneHMe y^eabHoro Beca yraefi odbAc- 
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HaeTCii yBenwyeHMeM cosepacaHWi b hhx MWHepanbHux npHMeceii ( ot 
4-8# bo cppaKUMH ysenbiioro Beca <1,4 40 70-85# do ippaicunn c yae Jlb- 
HblM BeCOM >2,9), 

2, B pacnpefleneHHH ypaHa no cppaKUMfiM OTse/ibHux npod nad/no - 
flaeiCB Mexico Bupa,Keiniafl 3aicoKOMepHOCTb, KOTopaa npoiiB jifieTcn b 
nocjiesoBaTenbHOM yBejiMMeHHH cosepsaHwa ypaHa b HanpaBjieHtni ot 
norm (ppaKBHil, doraTbix opranimeciCHM BemecTBOM Maji030JibHbix yrnefl, 
k donee xaxenbiu $paicuwaM yrjiefl, odorameHHUM MHHepajibHUNM npwuecfl- 
mm ( pwc. 10 ), Hadniosaioineecj] b OTflejibHux npodax OTHocmenbHoe 
yweHbiueHMe cosepsamni ypaHa do cppaKiiwix c yuejibHUM Becou 2,0 -2,5 
odycjioBneHo HajiKMHeM b othx npodax 3HaMMTejibHoro KO/innecTBa 
MMHepanbHux npwMecefi, KOTopue odnanara: ysejibHHM Becow > 2,0, 
nerico omejiHMu ot yrjifi MexammecKHM nyTeM w, icaic npaBHJio, He co- 
se psai ypaHa. Ilocjie ysaneHHii hx H3 npod 3aBwciiM0CTb b coaepcscaHWH 
ypaHa ot ko jiHMecTBa ocTaBiiinxcB b ynrax npHMeceii TecHo npopacTa- 
boiuhx opraHHMecKoe BemecTBO, npouBJifieTCH eme donee Mexico (pwc.ll). 

Kax bhsho M3 pnc» I h 2 MHHMMa JibHue cosepscaHHii ypaHa xapaic- 
TepHU aha Handonee jierKHX Ma;i030JibHbix ^paKiiwH, B Kassoii nocnesyio- 
meii ( c donbuiHM ysejibHtm BecoM) tJjpaioiHH cosepsaHHe ypaHa yBe;iM- ^ 
MHBaeicH. MaKCHMaubHOti KOHiieHTpapnH ypaH aocTHraeT b cauux THcsce- ^ 
jiux (JipaKnwflx yrneii ( ys.Bec>2,2), odoraqeHHUx MHHepajibHHMH npn- P 
MecflMH. CosepsaHne ero sjecb b -10-30 pa3 Bbime, neM b wcxonHhix 
npodax, w b 50-100 pa3 Buiue, new b nenciix cppaKijHRX Tex ace npod. 

3, I43yMeHHe xHMMMecKoro h MHHepajibHoro cociaBa 30JibH0il macTH 
pa3nnMHUx no ysenbHOMy Becy h cosepsaHHio ypaHa $paKB[wfl noica3ajio, 
mto odorameHHye ypanow yrjin oiJiHMaioTCfl ot yrjieii de3pysHyx v. 
desHux ypaHou donee bhcokwm cosepsaHHew AB 2 0 5 , Si0 2 m Pe 2 0 3 / 
mto CBH 3 aH 0 c HajiwMHeM b hhx a nioMOKpeMHeBoro renn* 

TaKHM odpa30M, HecMOTpf] Ha ABHyn npnypoMeHHocTb ypaHOBoro 
opyueHeHHB k yrjifiM, KOHtieHTpanHfl ypaHa b hhx Haxo hutch b odpaTHoh 
3aBHCHM0CTH OT KOJIWMeCTBa OpraHWMeCKOrO BemeCTBa H B npBMO0 - OT 
co.nepxaHHfl MHHepanbHbix npHMeceii, KOTopue tccho npopacTaxiT oprami- 
MecKoe BemeciBo. 

ycTaHOBjieHHaH ocodeHHocTb b pacnpeaeneHHH ypana b yrm hh 
b Koefl wepe He CHHiaei pojw opraHHMecKoro BenecTBa b KOHiieHipa- 
nwH ypaHa, a Jintub cBuseiejibCTB-yeT od oicyTCTBHH xhuhmcckom cbb- 
3H Messy HHMH. 

B uenflx cpaBHHienbHoro H3yMeHHH cociaBa opraHHMecKoro BemecT- 
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Da b pa 3 JimiH 0 fi CTeneuM odorameHimx ypaHOM y r«eM dun ripoBeneH one- 
MeiiTapHutl ana«M 3 paHee BUjiieDeHuux $paicuwii , pa 3 /nmaioiHKXcfl uexxy 
codofl De/iHMHHotJ 30 /ibHocTH h conepiaHweu ypaHa* 

CpaBHeHae nonyyeHHUx flaHHux ( radn. 2 ) noica3ajio, mto 9/ieueH- 
TapauH cocTaD y rnePS ripeiepneBaeT cymecTBeHHue w3ueHeHwa b 3aBncH- 
uocth or KonvmecTBa npucyrcrByiomero b hhx ypaHa. BeflHue ypaHOM 
yrnw, odnaaaiomwe Hedonbuinu yfienbHHM BecoM ( jiencne $paKawH npod), 
a raKxe deapyanue yrnu xapaKTepn3y»TCB npHMepHo cneflyiomwM cocra- 
bom opraHMqecKOfl nacTH (b %)\ C 75-80, H4-5 ; 0 16-20, NO, 7-1,2 ; So-3 
IIoBMineHHe b ymx KOHneHTpanHH ypaHa conpoBoacjtaerca yiieHtnie - 
hihgm b hx cocrafie coflepscaHwa yrnepo.ua ( .no 50# ) w yBenuneHHeu 
co^epxaHHB KHcaopofla ( so 45# )** 

Hapaay c n3M6HeHH@u DneMeHrapnoro cocraBa yrnefi npowcxonwr 
HOKOxopoe H3MeHeHne jx BHeuiHero Buna h nerporpa$WMecKHx cboHctb. 
Boraiue ypaHou yrnw ounmiOTCfl dojiBmefl nnoTHOcrtiD h bb3kocti.i>, 
ocHOBHaa hx Macca cTaHOBHrca nepHofi h HenpoapaqHoiS, Kyra hh 3sipo Ba h- 
HLI6 9H6M6HTbl ( 3a UCKHDH6HH6U OI^eabHyX OdpUBKOB $»3eHa) HO Od- 
HapysHBaxrcfl. 

y ciaHOBaeHHue othwhhh aneMeHiapHoro cociaBa b pa3HimHofi 
cTeneHH odorameHHHx ypaHou yrnea cBwnerenbCTByDT o donee bhcokoA 
creneHH OKHcneHHOCTW opraHnnecicoro BemeciBa dorarax ypaHou yrnefl 
no cpaBHeHHio c denHaua h de3pyn,HHMH. 

B KaqecTBe oaHoro H3 BcnoiiorarsnbHux ueio.no b npn H3yqeHHH 
<|)opiiu HaxoxfleHHB ypaHa b yrnax npHMeHsncfl cnocod cpaBHHTejibHoro 
BHuenaMHBaHHB ypaHa pa3HHHHUMH peareHTauw. 

ycflOBHH onaia: HaBecKH b 1-2 r K 3 Me;n>qeHHHx ao 100 Mein yrneB 
odpadaTUBanacb cooTBeTcrByioiHHUH peareHrauw ( 2# H 2 SO /( , 50 # 

^2^0/, h 2"f> N&OH ) b TeneHne 2 nacoB c noaorpeBou Ha 


j k. 

BoflbmHCTBO npod oTdHpanocb W3 sohh nepBHHHHx pya, He H3ue 
HeHHHx nponeccaMH BbiBeipuBaHWH. 

BejiMHHa "0" npescTaBjifler cyMMy ( 0+ N + $ ). 
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BOftflHOfi (teHe npw TjX = 1:100. Octeitkh nocne pacTnopeHHB ot$nabT- 
poBbiBawwcb, npoMUBaswcb, BbicyuiwBanwcb h b 3B6iuwBaflMcb ■ B ocTaTKax 
h ipM/itTpaTax onpeflejifljiocb cosepKaHwe ypaHa. 

CpaBHenwe pe 3 ynbiaT 0 B aHajiH30B ( Tadn. 3 ) noKa3ano, hto m 3- 
B/ieKaeMocTt ypaHa oTue jibhumh peareHTatin H3 yrnefi c MWHepanonwe- 
ckm He jtwarHOCTHpyeMOii tpopMoH HaxosfleHHfi ypaHa ( npodu Jt 13-^15 , 
17-/E9 ) h m 3 yrneM, b kotopux ocHOBHas uacTB ypaHa npeacTaBjieHa 
OKwenaMH ( npodu Jfc 6, 8, -II w 16 ), opHaKOBa. 

OflHOBpeueHHo y ciaHOB jieHO , mto ocHOBHoe kojiwh6ctbo ypaHa b 
yrjlflx HaXOflHTCB B $OpMe COeflHHeHMS, flerKO paCTBOpWMHX b cnadux 
paCTBOpaX KHCJIOT • 

B 2#-Hufl paciBop NaOH ypaH nacTWHHo H3BneKaeicfl nmb 
H 3 yrneii 3 ohu OKwcnemiH, odorameHHUx ryMHHoauuw KHcnoiauw. B 30He 
nepBHHHHX pyA ypaH Haxo-UHTCfi b $opMe coeflHHeHwii, npaKTiroecKH He- 
paCTBOpWMblX b 2#-hom NaOH. 

B CBH 3 H c npe^nonosceHMeM o HaxoEfleHww ypaHa b yrjinx b $opue 
ryuaTOB ypaHWJia Haun 6ujm nociaBjieHH ontJTU, uejibio KOTOpux hbjib- 
flocb KsyHeHwe H3B jieKaeMocTH ypana H3 yrneii b 2#-hum pacTBop 
NaOH B 3 aBMCHM 0 CTW OT COJUepKLHlM ryMHHOBUX KMC HOT. 

Bhjio OTodpaHO doHbuioe KOJinnecTBO npod yrneii, b kotopux onpe- 
flejiflnocb conepjsaHMe ypaHa h ryMHHOBux khcjiot. OflHOBpeMeHHo onpe- 
nejmnocb KonwHecTBO ypaHa, riepeinenuiero b 2#-Hui1 pacTBop NaOH. 
ItoMHMO hcxoahux npod yrneii, HccnesoBanwcb omenbHae wx $paKUHM , 
b pasjiwHHOfi CTeneHH odorameHHue ypaHOM, b tom Hwcne Tnacenue $pax- 
Hmm, b kotopux ocHOBHafl MacTb ypana npe&CTaBJieHa OKHcnaMH. 

AHaHH3 nonyneHHUX flaHHtix ( b TadJi. 4 upwBefleHU flaHHue hhibb 
no OTfle hb hum npodaM ) bubbhh cnenyioipe ocodeHHOcTH b pacnpenene- 
HHM ryMHHOBUX khchot: 

4, PyMMHOBue khchotu b 3 HaHHTejibHux KonunecTBax ( so 50# h 
BHH ie) co^epacaicn tohbko b caMofi sepxHeH Haem 30hu oKHcneHwa yr- 
nefl. C raydHHon coflepacaHHe ry mh ho bux khcjiot pe3K0 yMeHbinaeTCH. 

Hh b ohhoiI H3 npod yrneM c rnyduHu 150 w donee MeipoB ohh odHapy- 
acenu He tiunn. TaKoe pacnpocxpaHeHne ryMWHOBux khchot cBHneTenb- 
CTByeT od hx btophhhom npowcxoacneHmi b pe3ynbTare BUBeipHBaHHB 
yrneii b 30He OKucneMm ( pereHepwpoBaHHue ryMWHOBue khchotux). 

2 . Koppeji/mHH Mexc^ty ypaHOM w ryMHHOBUMH KwenoTaMH oicyTCTByeT • 
YpaH pacnpeaenneTcn b yrjiflx He3aBHCHH0 ot KonMnecTBa HaxoflamHXCfl 
b hmx ryMHHOBux khcjiot • Hapjifly c yrjiBMH , doraTbiMH ypaHOM h 
ryMHHOBblMH KHC JIOTaMH (30H3 OKHCJieHMB ), BCTpeHaiOTCH yHIH, B KOTO- 
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pux npH ducokom coflepKaHww ryMMHODbix khc/iot ypau npucyiciByer b 
He3HaMMTejibHux Ko/iwqecTBax. 

KpoMe roro, wmgiotcb yrjiw, b kotopwx ryutiHOBue kmc^otu OTcyT- 
CTByraT, coflepjcaHHB x e ypaHa xapaKTepn3yioxcfl bhcokmmw noKesareaHMu. 
JlHDib B cauux BepxuHx qacTBx 30HU oKHCJieHHfl B pa 3 pe 3 e yronbHux 
naacToc moctgmh Had/iioflaeTCB yBennqeHMe conepacaHHa ypaHa onHOBpe- 
weiiHo c noBhiuienMeM b ymx iconwqecTBa ryMWHOBux khcbot, mo Moacei 
duib BU 3 BaH 0 Ha/iOKOHHeM pyx pa3HOB03pacTHux npoqeccoB: pypoT/io- 
kohhb h okwc J ieHHB yraeM. 

IIpoBeneHHbie HccaeflOBaHHfl noKa3a/iw raKie, mto MSBaeKaeMocrb 
ypaHa b mejioqHoil pacrBop 3aBncwr ot npwcyicTB mb b ymax ryunHOBux 
KHcnoT. M 3 yrneii, ho conepKamwx ryMWHOBux kmcjiot, ypaH b 2#-hhM 
pacTBop NaOH He H3B /iexaeTCB hjiw HSBneKaeTCfl b HeaHaqure/ib- 
Hax KonnqecrBax ( 0-5$), w3 yr/ieM, doraiax ryMHHOBUMH khc motowh, 
o^HOBpeMGHHO c nocnepuMw b pacrBop nepexopT OT 20 flo 60 # ypaHa. 
Oio OdCTOflTG JIbCTBO I103B0/IBGT EipeflllOflaraTb 0 B03M03KH0M IipHCyTCTBHH 
b ymax b npeflenax 30 hh okhc / ieHWB HeKOToporo KOJiwqecTBa ryuaxoB 
ypaHwna hjiw Jipyrwx ypaHopraHwqecKwx coepHeHwfl » OpaKo wcc/ieno- 
BaHWB cwemaHHux n?od noKa3a;iw, hto gcjih k yrjiBM, H 3 kotophx ypaH 
He W3B jieKaeTCB b 2#-huFi pacxBop NaOH ( b tom qwcjie w K 
yrnnu, b kotopux ypan Haxonwicfl b BH.ne okhcjiob), pdaBwib HeKoro- 
poe KOMHecTBO de3pyporo hjiw denHoro yrjin c bucokwm coppsaHweM 
ryMWHOBtJx kwcjiot, to W3BjieKaeM0CTb ypaHa pe3K0 yBe jinquBaeTCB . 
IIojiyqeHHbie flaHHue no3Bo/unoT odbacHHTb H3BneqeHwe ypaHa b 2#-huA 
pacTBop NaOH He tojibko HajinqweM ryiiaTOB ypaHwna, a cnocod- 
hoctbio okhcjiob ypaHa u npwcyTCTBHw rywHHOBUx khcjiot nepexonHTb b 
menoqHoii pacTBop, CjienyeT omeiHib Tarae, qro ryMaxa ypanwjia hjiw 
# pyrwe KaKHe-jiwdo ypaHopraHwqecKne coepHeHHn Jiaxce npH cauou 
PTajibHOM MHHepanorwqecKoii hc one 40 BaHHH b yrjiax odHapyxeHu ue du- 

JIW. 

Coodpa}seHHB o cpopMax Haxojsxe hub ypana b yrnnx 

Pe3y«bTaTU n3yqenwB BemecTBeHHDro cocraBa pyu, yciaHOBJisHHue 
ocodeHHocTH B pacnpep jieHww ypana b yrjiax h #pyrwe nojiyqeHHue ph- 
hus CBMueTenbCTByioT o tom, hto ocHOBHaa qacxb ypaHa KaK b ymax, 

Tax m b nocqaHWKax Haxo j^htcb b $opMe okhcaob. 

3 pyflOHocHux necqaHHKax oxwcuaB popua HaxoacfleHiw ypaHa cowHe- 
hhb He BH3UBaeT , xaK KaK HacrypaH h qepHb b hhx /ierKo SHarHociw- 
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pyjOTCii oduquuMw MHiiepa/ioniqecKWMw Meio^aun. 

HoKasaTe/iLCTuoM HajHmwi ypaHa b yrnax b $opMe oicwcjiob mo- 
ryT cayKHTb c ne^yromwe naHHue: 

1. Hannqwe b yr/iflx Tax ace, KaK h b necmaHWKax, okwcjiob 
ypaHa, .nwarHociMpyeMUx c noMomtio MHKpocKona. 

2. Bo3mo}khoctl BHfleneHHH okhcjiob ypaHa W3 yr/iefi c HeBUfic HeH- 
HOii i|)opMOii ypaHOBOM MHHepanM3aqMH nyieM TOHKoro M3Me jilmohvib 

k paccjiawBaHHB b TBKenux acw^KOCTAx b cynepaeHTpHpyre. 

3. OdHapyaceHne HacTypaHa b tukwx yrnflx c nowombio peHTreHO- 
MeTpnqecicoro aHajiM3a. 

4. ripnypoHeHHOCTB ypaHOBoro opyneHeHWfl k yqacTKaw, odora- 
neHHUM nvipHTOM# Teci-iaa accoHHBHHB nupwia c OKHCJiaMH ypaHa. 

5. O^HHaicoBuM xapaKTep pacnpeaeneHWfl ypaHa b yrnax, b ko- 
Topux ocuoBHan ero qacTb ripeflciaBjiena OKHCJiaMW, h b yrnax c 
HeBhiHCHeHHoil $opMoii MWHepann3amiw. KaK b Tex, Tax w b npymx 
npoHB/iflercB npjiMafl 3aBwcwM0CTb ueac^y KOHueHTpauwePi ypaHa h 

3O/IbH0CTbK). 

6. OflWHaicoBafl W 3 B jieicaeMOCTb ypaHa pa3 jim^humh pearemaMH H 3 
yrjieii oooraiueHHwx oKwc/iatiw ypaHa, h H3 yrnefi, b kotopux okwcah 
ypaHa UHHepaaonmecKHMK HeiojtaMH He nwarHocTwpyiOTCf]. 

7 . JlerKan H3B/ieKaeMocTb ypaHa M3 yrneii cjiaduuw pacTBopaMn 
khc/iot. Xopouian pacTBopwwocTb b pa3daB/ieHHbix Kwc/iQTax xapaKiep- 
Ha h h/ih HaxonHiif.erocB b yrnnx HacTypaHa. 3ia ocodeHHocTb Haciy- 
paHa ( OT/iHHaKimaB ero ot HacTypaHa niapoTepwajibHyx uecTopoacae - 
HHii) odtHCHHeiCH BucoKoil creneHtio ero OKwcneHHocTW h nwcnepci-io- 
ctm, a raiiice HancmweM b yrjuix OKwcnwie/iefi b Bwne cojieii Tpex- 
Ba/ieHTHoro se;ie3a, OKa3Haaiomwx cymecTBeHHoe BJiwflHwe Ha pacTBo- 
pwMOCTb okhc/iob ypaHa b Kwc/ioiax. 

8. Bonee BucoKaa cTeneHb OKWcneHHocTH coitepitamero ypaH 
opraHwqecKoro BemecTBa nosBonaeT npejino/iaraTL, mo b npouecce 
pyaooTJioseHHfl npowcxojjwjiw cKMCJiMTenbHo-BOccTaHOBWTe/ibHue peax- 
HMw. Bocci’aHOBjieHMe ypaHa, oqeBMflHo, c o npo Box,na no cb OKHcneHweu 
opraHHqecKoro BemecTBa. Ha ado nee BepoBTHHMw coeflHHeHWHMw, ko - 
Topue uorjiH 0dpa30BaTbCB a pe3ynbTaie Boccia hob jieHMB ypaHa 

H3 paCTBOpOB, BB JIflIOTCB OKWCJlbl . 

3to npeflnonoxeHwe noflTBepxflaeicj] OKcnepwMeHTajibHHMw .naHHHMH. 
r.n.CHflopoBa a P. n.Paipa jib c koto (12), KOTopue noica3anw, qio b 
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npwcyTCTBHH oprammecxoro uemecTua ypan nuna^acr no pacmopoD 

D BHJIC OKWCAOB. FIpW OTOM lipOMCXOJIHT OKWCAOHHG Op TUIIMMeCKO TO 13011(0- 
CTBa • 

riO-BMUHMOMy, OXAOKUHWC ypOHQ IipuM c.\0 Jtwao H3 uwpicy /iwpy 10UIMX 0 
y r nyix noA3GMHUx boa. ypaH BOccTaHaiiiiwBanoi opranwMecxHM BeiuecxiiOM 
m m cepouoiiopOAOM. BoAbiuyw poAb 13 iJjwkcquww ypana wrpanw xajtxe 
npoqeccu aACopdqnw. 

OflHOBpGMGHHO C flOKa 3 aT 0 AbCTBOM OKWCHOfi (JOpMW HaXOJxCAG HKJi ypaiKi 
b yranx pe3ynbTaiu npoaeAGHHUX HccnGAOBaHiiM ( ycTanoBAoiiHafl odpax- 
HaB 3aBwcnM0CTb MGKAy coAepKaHMew ypaHa w KOAWAaciBOM opraHvme- 
ckoto BemecxBa b yrAflx, OTcyxciBHG cbbsm ypaHa c ryMMHOBUMH xhcao- 
Tauw, nerKan H3BAeKaGM0cib ypaHa na yrneti cjiaduMw pacxBopaMii khu- 
;iot, MacTKynafl pacxBopHMOCTb okwcaob ypana b 2 #-how paciDope 
NaOH h ap.) craBHT noA comhghwg cymecTBOBanwe 13 aqhbux yr/inx 
b 30He nepBHMHux pyA ryidaxoB ypanwAa. 

npHBeAeiiHue AaHHue no3BOAAioT cuwxaTb, mto ocHOBiiaB nacTb ypa- 
na b H3yqaBuiMxcfl yrAAx Tax re, xax w b necnamiKax, npiicyTCTByex 
B $0pM6 OKHCAOB. IIOC AG AHWG Odpa3yiOT Kav 4iaKpOCKOriM«ieCKW BMAWIviUe 
cKoniieHMA, Tax w MeAbMaiiume BUAefleHvifl , paauepiJ KOTOpux, iio-bhak- 
MOMy, MoryT npudAHXcaTbcn k mo AG xy AApHoiM ( cdas Ke othochica rax 
Ha3biBaeMaA copdwpoBaHHafi $opMa ypana, xoTopan oweunflHo tqkeg nptA- 
craBAeHa oxwcAauw). 
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Tadmma 2 

H 3 M 0 HGHHC 3 not.ieiiTapnoro cocxaBa cjppaKqwil yr/iell b 

38BMC HMOCTM OT KOHl(0IITpaumi B HMX ypaHa 


If; 

npodu 

y^e^biiuil 

DOC 

$paKUMH 

3o;ib- 

HOCTb, 

t 

Conep:..aHwe 

ypaHa, 

ycnoBHhix 

ejiHHHq 

CojjepxaHwe, ncpecnw- 
TaHiioc Ha ropioMyio 
waccy. % 

o r 

C0*N*&) r 


<4,6 

12,00 

134 

75,00 


I* 

1, 6-2,0 

22,00 

644 

66,00 



> 2,5 

66,77 

3430 

50,46 

45,12 


<1,4 

3,7 

43 

72,50 


2 

1,4-1, 5 

7,53 

91 

70,38 

25,95 


1,7-1, 8 

22,80 

322 

69,00 



1,8-2, 9 

47,27 

640 

60,81 

35,06 


< 1,5 

8,04 

32 

69,39 

26,82 

3* 

^ 1,8 

42,66 

1122 

61,33 

35,40 


7 2,9 

61,00 

4600 

51,50 


4 

FlCXOflUafl 






npoda 

32,16 

102 

67,84 

29,06 


1, 8-2,0 

45,21 

657 

61,58 

32,26 

12 

HcxojtHaB 






npoda 

13,00 

I 

82,00 



upodbi, b KOTopax ocHOBHaji qacTt ypaHa 
npejcTtiBneHa OKMCJiaww. 
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TadflHiia 3 


H 3 BJieicaeMoc”i> ypaHa b pacTBop pa 3 jiimHUMW 
jieareHTaMH 



54’" 
8* 
55 
56* 
6* 
57 
55 * 

4** 

58** 

59** 


Bhxoa ypaHa b pacTBop b % k HcxonHOuy 
coflepJcaBMio 


HgCgO^, 


NoOH 


npodbi yrneM, b kotopux ocHOBHap qacn. ypaHa 
iipeflCTaB/ieHa OKMCJiaww. 

# *Qpoda yr/ietf, oiodpaHHbie c rnydoKwx ropn 30 HT 0 B 
MeCT0p02C4eHHH. 

***npodu yrnefi W3 30 hu OKweneHWfl. 
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Tud/iima 4 


M 3 BneKaeM 0 CTL ypaHa H 3 y rno£3 b 2 #-Hhiii pacTBop HCbOH 
B 3 aBHCHM 0 CTM 01 KOflWHeCTBa HaXOfliimWXCfl B HHX ryUHHOBUX 


KWCJIOT 


Co^epacaHHG rywwHo- 
BHX KldCJIOT,^ 


Buxoj; ypaHa 
b menomioH 
pacTBop b % 
OT WCXOUHOrO 
cojtepjcanwfi 


npHueqaHHfl 


50.0 

85.0 

50.0 

37.0 

10.0 
1,0 

20,0 

0 

2,0 

0,4 

0,2 

0 

0,2 


Ilpodd yr/ieti 

113 30HU 
OKWC JieHHfl 


IIpoc5a y rneil c 
rayctojcnx ro- 

PM3OHT0B Meoro- 
poacjteHWjj 

IlpoOa yraeii, 

odorameHHtix 

HacxypaHOM 
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npnnoxeHHe H x aypHaay "AiouHan 
OHeprtw", 1957 
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Phc.I. HadypaH (hJ, ueMeHTiipy- 
joiuhM pa3j,podJieHHU6 3epna 
KBapua (k) b nec^aHHKe. 
OxpaaeHHbiii cBei,x 90 
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BhyjejieHM Haciypana (hJ b odorameHHOM 
nupHTOM y nine tom nec^iaHHKe: 
a-^oTo iiiry^a, HaiypajibHaa BeajrcuHa: 
o-paflworpa^Hfl, OKcno3wuM 3 cyroK; 
B-MHKpoqjoTo ; H-HacTypaH,n-nwpHT, 
r-nniiwcToe semecTao, x-KBapii. 
OTpaseHHLiM CBei, x 90 
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Phc.3. IIpoKHJiKH HacTypaHa (h) 
b yrae. OipaKeHHtiM CBei,x2I0 



Phc.5. Buxenema HacTypaHa (h) 
h rawHiiCToro BemecTBa (r) 
b aqeFisax $D3eHa. OTpaieHHHft 
cfiei, x 210 



Phc. 4. HaciypaH (h), iiGMeHm 
pyiomaM odaoMKw yraa. 
Oipa^ceHHuri CBeT, x 90 



Phc. 6. rjiHHHCToe BemecTBo (r) 
h HaciypaH (h) b yrae, 
OipaJseHHHS CBei, x 380 
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Phc.IO. H3MeHeH0fl KOHueHTpamw ypaea b Phc.II. H3ueHeHHa KOHpeHxpamiH ypaHa b 

3aBHCHM0CTH OT 3OJILHOCT0 y IVieM 3aBJfCHMOCT0 OX 30JIBH0CTH yTJflgfi 

nocjie y^a^eHHfl 03 hhx "BHe^IH 0 X , 

MHHepajiBHHx npHMece# 




